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tions of the common volume of the forward scatter link, for days where no clouds were observed in the vicinity of the tropopause, the radar observations of layers near the tropopause showed horizontal uniformity of height and backscatter cross section, and the radiosonde data taken near the radar and near the common volume showed similar wind and temperature structure near the tropopause, the signal strength on the forward scatter link and its dependence on scattering angle behaved in accordance with the prediction of turbulent scattering theory using the radar data as an input.
The radar observations have shown that on each day measurements were made, layers were detected near and above the tropopause. Turbulent layers in the stratosphere have been detected at heights up to 22 km. These layers provide one of the mechanisms for weak, long-distance troposcatter propagation. Figure 1 shows that to apply turbulent scatter theory for the inertial subrange, both the frequency and geometry have to be properly selected. Terminal as shown in Fig. 3 . The transmitter facility consisted of a 1 kw cw source operated at 7. 74 GHz and a 6-foot linearly polarized antenna. The receiver facility consisted of a 60-foot circularly polarized antenna, a cooled parametric rf amplifier, and a narrow band (500 cycle) phase lock tracking receiver. The minimum detectable signal with this system was -160 dbm and corresponds to a troposcatter path loss of 148 db relative to free space.
The great circle path scatter link geometry is shown in Fig. 4 . The path covered a great circle arc length of 628 km and, for an effective four-third earth radius atmospheric refraction model, the height to the lower edge of the common volumes was 5. 5 km. The path was selected so only the regions of the atmosphere above 6 km were illuminated under normal propagation conditions. This was done because previous radar measurements had shown that typically one to three isolated scattering layers would be present above this height and, in order to measure the weak signal scattered by these layers, the stronger lower level layers should not be simultaneously visible to both the transmitter and receiver. If the lower, stronger layers were visible, the signals scattered from these layers could mask those of interest even if the strong layers were in the side lobe patterns of both antennas.
The forward scatter measurements were conducted by fixing the transmitter antenna pointing direction at a 0.8° elevation angle and along the great circle azimuth. The receiving antenna was scanned in azimuth and elevation so as to include the region of the layer illuminated by the transmitter. The geometry and frequency for the scatter experiment were chosen so the turbulent scattering process is described by the above equation valid in the inertial subrange. For model computations, both a C value and a layer thickness must be chosen. 
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ABSTRACT
Measurements were made of the scattering properties of thin turbulent layers at and above the tropopause. The Millstone Hill L-band radar was used to measure the backscatter cross section per unit volume of these layers as a function of time and space. An X-band forward scatter link was set up between Wallops Island, Virginia and Westford, Massachusetts to observe scattering from these layers. Although the radar could not provide observations of the common volume of the forward scatter link, for days where no clouds were observed in the vicinity of the tropopause, the radar observations of layers near the tropopause showed horizontal uniformity of height and backscatter cross section, and the radiosonde data taken near the radar and near the common volume showed similar wind and temperature structure near the tropopause, the signal strength on the forward scatter link and its dependence on scattering angle behaved in accordance with the prediction of turbulent scattering theory using the radar data as an input. The radar observations have shown that on each day measurements were made, layers were detected near and above the tropopause. Turbulent layers in the stratosphere have been detected at heights up to 22 km. These layers provide one of the mechanisms for weak, long-distance troposcatter propagation. 
